Searching PAJ ^H^l 1 / 2 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2000-012017 
(43) Date of publication of application : 14.01.2000 



(51)lnt.CI. H01M 4/58 

C01B 31/04 
H01M 4/02 
H01M 10/40 



(21) Application number : 10-171222 (71)Applicant : HITACHI CHEM CO LTD 

(22) Date of filing : 18.06.1998 (72)lnventor : ISHII YOSHITO 

YOKOBORI KEN J I 
KAMI TAKESHI 
NISHIDA TATSUYA 
TAKEI KOICHI 
FUJITA ATSUSHI 



(54) GRAPHITE PARTICLE AND MANUFACTURE THEREFOR, NEGATIVE ELECTRODE 
CARBON MATERIAL FOR LITHIUM SECONDARY BATTERY, NEGATIVE ELECTRODE FOR 
THE LITHIUM SECONDARY BATTERY, AND LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide particles suitable for a negative electrode carbon 
material for a lithium secondary battery of high capacity by firing and graphitizing a mixture, 
including a graphitizable material and at least two kinds of compounds which include different 
metallic elements. 

SOLUTION: A mixture comprising a graphitizable material, a compound including B element, and 
a compound including at least one kind of elements of Fe, Si, Ni r and Ti, is fired and graphitized. 
Here, with respect of irreversible capacity at the first cycle of a lithium secondary battery 
manufactured, it is desirable for the amount of the compound including the B element to be in 
the range of 0.05 to 5 wt.% in terms of the B element relative to the total amount of the 
graphitizable material and the compounds including metallic elements, more preferable to range 
from 0.05 to 3 wt.%, and still more preferable to range from 0.05 to 1 wt.%. It is preferable for the 
amount of the compound added including at least one kind of elements of Fe, Si, l\li, and Ti r to 
be in the range of 0.1 to 30 wt.% in terms of each element, and is especially desirable to be in 
the range of 0.5 to 5 wt.%. 
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